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Abstract of JP8111542 

PURPOSE: To improve detection sensitivity and 
time resolution by a method wherein an 
avalanche photodiode is provided on an FZ-SOI 
substrate, the substrate is exposed by removing 
a part of the substrate, and a shallow diffusion 
layer is formed on the exposed surface. 
CONSTITUTION: By having the electrode, to be 
used to apply voltage to a PN junction part which 
is formed in an FZ substrate, to come in contact 
with the electrode formed on the side of a glass 
substrate 4, they take an electric continuity. 
Besides, the glass substrate 3, which is 
junctioned to a substrate 1 , is connected to an IC 
package 8. The electrode on the side of the glass 
substrate and the lead pin of the IC package 8 
are connected by a lead pin, so that they take an 
electric continuity. Accordingly, when a light 
signal is made incident from the side of the 
substrate 1, the irregularity of amplification factor 
can be prevented because the depth of 
penetration of radioactive rays and the like into 
the substrate moves away from the layer which 
becomes an amplification region when a light 
signal is made incident from the side of the 
substrate 1. Besides, as through holes 6 and 9 
are formed on the glass substrate 4 and the IC 
package 8 respectively, the generation of noise 
of X-ray and the like can be prevented. 
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& e ca>^>r^iiFzSffi2P^iz^i$LfcPNS^SP^ 

mE^EPilD-r^>fctf)CDma3 a. 3bS*7Xlffi4ffl 

ic»aufc««i i t*tt***ctic < ky*jRM»a 

Sfii tS^Lfc*7XSfi4(i I C/W^r— **8 



[0 0 3 3] HI 2li. **IBrc«fe4T/^>vx • 7 

* i- • 94*— Kfl>-sgJ6«s*-ra5SMKaH-c» 
*» *0y-ci4Hi i T-^f^iti^DitT. *7xifi 

4<h I C/^^— ^8lC**l-r*Ljtii^6fcJia^9* 

5o xttii*«*»»Lfc«-e#^x*Sfc«ftL. f& 

[0 0 3 4] g]1 3l±*a§B^(Zct4r/< i 7>->x ■ :7* 

*«T?(i03lc^L/c7/<^>vx - - 94*— 

*tHRlZ«a3 b^7XS«4±(Dffil1 1 tSftt 
LT«ftMSia*lKo-Cl**. mfil3 bfiFZS«20) 
S«1fiilC0P + Jf 2 4lC=3>$^7 h-r««t5lC»JJt$tt 
tt^o *fc* m®3 b£gffii (DHlcli. 09;Ll£&{b 

3 a fcSSl 1 I C/^>r— S?80>y— Ktf>1 

oiz^g^-v-i strcaaw- ftcticcty. y-K 

t°>l oiz»EE*Hl*D-r*ttf PN»^fz«E*<A^4* 

[0 0 3 5] Hi 4(±^B^lCj:^7 r /N^>->x ■ 

*W"C(iHl 3 Lfr7 7 /\^>vx ■ 7* h ■ y-f^- 
-KroStstlzJto^T. *7Xlfi4i: I C/^v^r-v8 
(caffi^6*^u:9^^jSLfc«Sr*fe^o ctuixa 

at*7xgfitf^L, «ffiL-r«fc»y-rx*«±L 

(z^^o Slcfi. T/\^>->x ■ h • y-f 

as L fcSig t K « Z t tfV * 5 o 
[0 0 3 6] H1 5l4**MlzJ:5T/^>->x • Z?* 
h • y-f*— K(D-SIJfi«-Cfcy. H4lZ^Lfc7/<^ 

>*>x ■ 7^- h ■ 94*— KSXttLfcffTCfeS. pn 

»*ffl^0)«E<DW*Dl*«a3 a. atf3b«'J-Ke 

FZi«2t*7X»fi4i© « A<it * * toS 

[0 0 3 7] HI 6 I4^BJ fZ cfc ^ \^ > ^> x • Z>* 
h ■ y-f*-KO-*K«T?fcy. Hi 5lz^L*:*fSi£ 
^*7^1«4(!: I C/^y^r— i/8lcKa^6 2Sfctf 9* 
^fiELfctiCD^fc^o Jt»?t*l4X|ftW$A*fr5»* 
l=f&*=tt«. X«liSffi*SaLfc«T*^7XSffii: 
®^L. IHW-4fc*/-fXS«4LtL*3 B 
I Cy^y^-v8<llAN»b(DASttpJgglz^:^ 0 JElzl* % 
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SC£*<-C#So 

[0 0 3 8] HI 7li*«WlzJ:*7A7>i/i ■ 

^LTl^So F ZM 2 fa[Zft2f& Ltz P N SpS^IE 
£{M!QTFZ>tz#><Dn&3 a. bli**^XSfi4± 
(7>m®1 1 <hf£j8lLTl^o *fc % #9^»«lCl4*a 
*«ttL*>-r^*lCi"itt2 8^»*LT*y. SCigP2 

[OO 3 9] Si 8l4*S§HJ|;;J;S7/<^>:>x • ZP* 

h ■ y^*-K<7)^SS^£^L*:Sl 7£ A*fi|*&* 
fc£#a>±HIBT?fc*o (1 OO) (DffiSttSftoKfi 

1*Jl»ttl^f>yLTLfc»6 (1 1 1) I2 9tf 
SiftSo i/'Ja>SB2 3I4F Z*fi2<DftAMZ»jjfcL 
fell 7IZ^LfcP + l2 4^Il?W e *fc. 
**«4±f::l4««i i jW&j££*lTI>So 

[0 0 4 0] SI 9tt««niCj:«7/<7>*>x ■ V it 

1 1 It P N]HHB^fE$OlDtiU3 a, 3btS 
ftfeLtl^c lot, C(Z>#^^S«±<Z)S«^aBES 
Mt^:^-C7/\7>vx ■ h • y*f;J— K£ L 

rawrrso ^^xs«4iciimffi^6^fS3F 

So 

[004 1 ] 12 4-2 5l4*^|Cci:Sr/<^>i>x 

• h t y-<^— Ka>»j»xa-efc* D H2 4I*. m 

1 I^Lf:7/\7>vi ■ 37* h ■ y-<^-— K^H2IZ 

^Lfc7/\7>yi • k • y>r;j-— K c-b>*»y 

ai*;iC0-^Jfe^l^^LtcllT*feSo C(D5*>. 124 
(a) - (e) lix^^>yL^l^(D@$X^^>y 

*A^&«B|-r*fc«><Z)**^X*/<— 1 0 1 a£fESX;g 

£^LTl^So 
[0042] 124 (a) l4*DXlitr<7>2f^XSffi 1 0 1 

JlLT^^o 12 4 (b) li*7^1ffil 0 1±C* 

■•B 1 0 2 Lfc t u 5f J&4. B 2 4 (c) 14 
0 2±lz^^- h bvX h 1 0 3 £j&tfLLtzt 

[0043] 124 (d) 14. MIC&BSIK1 0 2±O 
7* hUv*M 0 3t*lli1 02j7t h'JVy 

12 4 (e) l4«TXa-C^*Lfc*H»Kl 0 2fc7* 
h L/vX h 1 0 3 £ Ltf7XSffiJiSI(D 

atfl-ex^^>yLfcXST?fc* 0 17FI4LT 
7thbv7h1 0 3. tliU 02fl 

^^>yizj:y»yi«* % 0fl»**t4*7X*/<-i 

0 1 a £*#So 



[0044] 125 (f) 1412 4 (e) Il^T'T^ 
fRLtzmffcLtzli?^/*— 1 0 1 ai7M7>vi • 

-?* k - y^ra— kb»i 0 4£tty*Jbi*-fci:c*T? 

fcSo By**>tt**J*fc LT(±Ha«*j£^ttMd:tf 

■e^^o ca>xaii*a> (g) ig-e^ua^Sfii o 

■ y-f^-KR^FMSfilK-rifctolclTotcD-efc 

So 

[0045] (g) Xgr*l4. S/'Ja>«fcH0 5t 

7^*uaiST?x^^>y#i*ttx^^>yLfct z5 
^^p D nT?^7?ttx^^>y-rs*tprfig-e&So v»; 

=3>»fil 0 6(Dx^^>yi47/<^>vx ■ "7^- h • 

t- Ktf 1 o 4 s m l t ^-s s o i sffi mm 

8W,T?S/ 'J a >*ii<*g*££l4 y &*?tt/-:fltift0>»B£ 
SOIlfi^^) Ov'j3>iftKl07t*l^ 

t'X7^>^Lri£LfctI5^i2 5 (g) r-fc 

So 

[O046J125 (h) l4^^X7^/<— 1 0 1 a tT 
/^>i>x ■ 7* h - y-f KfSt^l 0 4 0I*^b 

y-<v>y*fTo/ctc5T?fcSo c<&b#. ±r^x7i/\ 

-10 1a t7/\7»i ' ZP* h ' ¥4 it— K**1 

o 4 £ iHiBt izy-r *>>y lt l* 5 1 y-< is><?mo>%i 
»**<«y»*»*&*K *ti*<7/^>i>x ■ h 

■y-f*-KI»1 0 4 affiled* LT»*T*ft<3S: 
ZCDtztb. 12 5 (h) ic^Lf-y-Tv 

>y^-r>i 1 1 t-tfl/^£ £-e-ey-r *»y*jt 

tf> % y'j3>Sffi, *7X*A-10 1 a<tt^±IC«3 
©TL&l^^-f So 12 5 (i) 14. 12 5 (h) -e 
^LfcXat?frofcy-<v>y^-f >1 1 1 UzttoTSr 

fflifr. ii(o^7^Sfijfei&i;7/<7>vx • z? 
* h - y-r*-— kik^m o 4o^x/\^f>«iysit-rs 
Citicj:yr/^>vx • h • y-f*- khi^£?s 

[0047] i2 6i4. m7 m\z7r,Ltzmmm\zmi^r 

/\^>vx ■ 7* h • y-r Km^-1 o 4icms^j^ 

^Lf:f7XSffi4^Lt, #7XSfiiO)€g^ 

i»/<-f 7X*HiJn-rsctir«ky7/^>i/x • :7* h 

So 

[0 0 4 8] 12 6 (a) teAQXlfra^vXSffi 4 

lt^So 12 6 (b) i4#^xS«icffi^K*nx^-c? 
^>>x ■ 7^- h • y>r^--K«^xs^*<A$tLfc 



(8) 
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[0049] 126 (c) l±*^XSffi$X-y^>^iD 
x-r*fctf>[z:£B^ 1 0 2Si;^^ h UvX h 1 O 3 

4 0 126 (d) it (c) -CJ&j£Lfc£JIs»mi 0 2 t 
7* hUvXhl 0 3lcaot*7XSfi4^l7f> 

[0 0 5 0] 12 6 (e) l4#^Xgffi<Z>X *;/^>y& 
(Dttffl-efcy. *l*CDdiasi 0 8^7/\7>vi - Z7 

12 6 (f) [*MfC-|HlBa)*^^x^^l/>f^fT3fc 
tfXZ&RjSlffil 0 2M7t hUvX h 1 0 3^7X 
*«4±ICfiltfl^fc£c:5-C**. 

[0051] 127 ( g ) imzLmvmmLtzftmmm 

1 O 2t7* hbvX K1 03 ^/^-z>^Lf:i: Z 
*T?&6. B27 (h)tt(g) iKMLfcftlll 

x^>yLtc<tc*>-cfc£ 0 

[0 0 5 2] 12 7 (i) I4;tf : 7*g«<7>x*;/^>y& 
(DttS-Cfey. #XfIT*ff2j££;KfcdbaU 0 9f4&X*I 

a»«**ft*»»-Cfc4. 12 7 (J) l*#^X«ft 
[0 0 5 3] 12 7 (k) 14 (j) J&DI«-C5EJ«Lfc 

[00 5 4] 

[XHQttX] ELtBtWLfc«fc5lz* **WI=J:*U*. 
FZ-SO I gffilCT/\^>vx • :7* h • y-f*— K 
i«i ©-« $BS Lt F zSCSIUit, 

tf^S»S^7/\7>vi ■ 7* h ■ ¥4*— K 
tt*CtA^#fco C*l£><7)7/^>->x • 37 

*^x*so>tt*izi4Hia»*afe^iSllijfl[#9^»-eft 

[11 ] t^C.fc^/^^yi ■ 7* h - y-f*— 
[12] ^|:j:^7/\7>yx • h • y-f 
[13] *^C^7/\7>vi • 7* K ■ y-f*— 



[14] *^|;J:57/N7>vi ■ 7* V ■ y-f*— 

[15] **BJlCctST/^>*>x • 37* h ■ y-<^— 

[16] *#gIEIZ<*:£7/^>i/x • h • y-f*- 
K<D-Xllfl|«« Lfc8UeftKBBT*&<&. 
[17] *^IZcfcSr/^>i/x • h • 

Ka-itiM^vLfcttAnKBB-cfeft. 

[18] *««i:J:§7/^>yi • 7* h • y-f*- 

K<&-SMS«*^Lfc«aMKBBT-fc4 0 

[19] ^l:J:^7/\7>yx ■ h ■ ^-f^— 

[11 0] **WICj:*T/<9>*>x ■ h • y-<* 

[Hi] *XHirj:«7/<9:'i'x • h ■ y.<* 

[11 2] *l§0J(c^ST/^^>i>x • h ■ y-<* 

[11 3] *SWl:<fc47/\7>yi ■ 7* h ■ y-f* 

[11 4] *«WHJ:57/\7>yi -7th- y-f* 

[11 5] *9MHlc«fe*r/<9>->x • 7* h ■ y-<* 

[11 6] ^|:^^7/\7>yx - 7* V ■ y>f* 

— K<30-*lfi«*» LfcS^MBfSl-efe^o 

[11 7] IAMBIC J:§7/\7>yi -7*V • y-f* 

— K(D-8afi«£*Lfct>a>-e. I c/^^>r-y^g 

[11 8] *^l:^47/N7>yi ■ 7* h ■ y-f* 

— K<D— SJSffl^LfcttDT?. 11 7(DA^fS)^f>M 

[11 9] *^l:J:47/\7>vx • 7* h ■ y-f* 

— Ka)-su6«^Lfcto-e. ii 7(DB*isiA^&a 

fc«SCWJ:ffiBt?fc*. 
[12 0] «£3fcCDT/<^>vx -77th- y-f*— K£ 

[12 1 ] »7/^>yi • 7* h • y-f*— K£ 
L fe«a WBt® 1 T* fc * o 

[12 2] ft*cDT/<^>i>x ■ 37^- h ■ y-r*— KS 

[12 3] ^$(D7/\7>yx ■ 37* h - y-f*-K£ 
^ Lfc«StMBrHBT?fc*. 
[12 4] $^lCcfc47/<7>yx - 7*h - y>T* 

[12 5] *^ici:57/\7>vx ■ 7^- h ■ y-f* 
[12 6] *^ic^S7/\7>yx ■ h ■ y>r* 
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[127] *Ml:«):^7/\7>yi - ~?ir K • 

1 flt 1 (DSffi 

I2 0)lffi (FZifi) 
3a. 3b. 11, 12. 110 



2 
3 
4 

5.7.25.26 
6. 9 II?; 
8 I C/<^— v 
10 »J-Kt°> 

1 4 saunas* 

1 5 

16.17 NMJf 
18.24 P + Jf 



1 9 P±H 

2 3 v g n >a® 
2 7 FZlffi 

2 8. 1 0 8. 1 0 9 dbgp 

29 (111) I 

1 0 1 #7Xlfi 

10 1a Ji=?*t>s\— 

10 2 fliS 

10 3 7* h UvX h 

1 0 4 7/\^>vx • h ■ ¥4*— tmi- 
1 O 5 5>«J=J>»bB 
10 6 v'J =1 

107 v g zj >^<tm 

1 1 1 ^v>^7-f> 



[Hi 3 



[02] 



[13] 




3b ttA 
1* 
2 





[14] 



[15] 




3a 



[12 O] 
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[08] 

CH93 
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[Hi 2] [gj-i 3 ] 




(12) 
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[i2 1] 




[02 3] 
3b 3ol 3a. Sb 




in 




(13) 
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12 6] 



(«) 



^3 




(b) 





V 



(c) 



(d) 



(e) 



(t) 



4 
6 fa* 




108 £b tff 



A 
103 




(9) 



(h) 



<■) 



( j) 



(k) 




110 




(72) 



(72)*bj# uj* 

^HT^rfillME4>^lTg8#lfe -tr 

(72)*BJ# /Jn|| <g 

^Sm^mHiSE^ITasSift -fe 



